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(54) DISK DRIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the control made to correspond 
to dust or a defect by discriminating dust (a mote, a scratch) on the surface 
of a disk from the defect on a recording surface. 

SOLUTION: The disk drive generates a defect detection signal (e) which is 
made to correspond to a signal whose level change is relatively fast by 
being made to correspond to the defect on a recording surface and a dust 
detection signal (g) which is made to correspond to a signal whose level 
change is relatively slow by being made to correspond to the dust on the 
surface of a disk in the pull-in signal PI (a) made to correspond to the 
reflected light of the disk. Then, the system controller of the device 
performs the retry of a recording operation when the defect detection signal 
(e) is, for example, a low level and performs a control increasing a laser 
beam when the dust detection signal (g) is a low level. Moreover, the 
controller controls the outgoing light quantity of a laser diode so that the 
product of the outgoing light of the diode and the reflected light from the 
disk becomes a prescribed level. 
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#PI (a) {cfct^r. fiBiiffiCDf'^^*^ htc^fiei, 
f HJWtiM# (e) *J. m«n-u-s;i/-r*5«^«: 
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— tf j«£©a*U-^;l/*Jli(I8P-r4 U— !f36Hi*IWliiP*S 

*©a^u-tju&i9»i3-e*J:5K:«Mliip-i-5j;^«:3n 20 
©«i!>*itta3nfci8^cc. grfa*t!Bju>x©«ifp*aiU 

[811^51 -f ;^^«l^»lf4c{c^L'C 

*l«ju>x%:rt-^ru— !f5fe©Mftf*tf&-3-C^<t< i 
fcf*-^»©iE»«:tf ^Ci©-C*4-^» F^i^t. 

KTSBf^^ X i'ttfa»iK<*«:MS*snyfcil&m©SW*ft* 
iriett»4jl»^t(r8BS»3l&&©8)«i0f£©ffl£«:«<t:^ 

mmt. 40 

[000 1] 
[0 002] 

>Ai»Ff*^xd/) :»sc©f=^xd'-^, vji/^yf'^r 50 
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m^^iCiffmfiDVD (Digital Versatile Disc/Digita 
IVideo Oisc) iPftftlSf* v X4rtt<ir*lffi»?n-Cte 

0. ctip.©3te7'^xd'«:*fit.r4i2«*«a'c». •f-/ 

[0 003] 

[»ll*Jj»»lLJ:5fr4H!ffl] iC^-C. mWDV 

D i' w 7* ^ X i' a (**ja-cBx 0 a 5 J: ^ K 3 nri, » -5 

^ X d^©^ffi{Ci^*Jf^« < pJfillSfe*!* 0 . C © J: 'J fj: 
(m. «i&^f'^xd'©«ffl«:*««>©?6 

*i. Efikffijcaiaif sp— !f3is©*«3*«iaTo-cL« 

3{i*-3-C. iE*l©7*-*xx^-<t#^F^9=*'>d^x 
5-«#ft<i:%|f5Ct*i-C» !&:<«:»). S3ELfc7* 

*fi©a:<tKS-:J(,>T:m«f'^ 7« 5» F©«|ffl*tf 

i>. c©ttais«ecs^»,>-c. m^it^-^mmt-- 

[0 0 0 4] L*>L. f'^Xf F9-f::nKH©iB»«if^ 

ii/Tw. mtf*x F=i>f a-df^ti-©^^ai5ag*> 

saw«:fli*6n*>'<!»7Ty*y«:-as«i/r. c© 

-'^ 7 T y ic^m^titcsm^- :S'«:K*tb i/rie 

«l«:tf5J:^{C$iiTV»*. OS*). IIWtf©|5i»*JiS 
iLr i 7 T ^ * y a» ©s*Hi 

trbtii«K*iffiT-r4C itches. L/c*io-c. «fK: 

y ©iBte«J^*Jflafnt^,«<!: ^j: *) ^t>*\x l- * ^ f'- df 3&1 
^i;-r< s. f'^xd'©«a!tcd-s*Jiei*(c 
t/fc*i-5r, W9Cff©iii«*>»»»nur. 3icSEUfcfB»i6 

[0 00 5] 

[iSH«:l»^-r-6te«i>©*S] *^WBC©J;5^cWja 

^4)»9i-ri/c«)cc. «ssnfcf^^xi/ttiBMia!«j(c 

ti< i*>f'-df©IBfik4ff 5C<bOrSr4-^9 F*® 

1. »fS©IWfflHi#«:»-:>ir»r. wssmw^Ti^mvi 
7* -f X ^ttiBfiiJKtt:{c«8i-r 5:«rrsiRof|iriB7' ^ x d^t^ 
iB$ii^(4:©#S:^(c^n3itsmu>x|g«(i««i 
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[0 00 6] S^OISnHtf ^^^«l»B^(4:(C^ 

1 0 0 0 7 J *«?Sk: J:*itt. ^ ;^ i'ttg2fla«#*>6 

[0 0 0 8] *:rt. tH8*3n*U— !f5t<!:5*v:^4't«iB 
SaCI(^ 6CD5Sf*©S*i-Si ^ * J: ^ (c-r -S C <k 

56«*lt^-r4 C i 3»*t?* S J: ^ Kite*. 
[0 00 9] 

iaa<!^*6©}g«*8iiwr s. c©^©^ ^ ;^ -r 

:^StcSI«$n-6ife7'vXi'». mw. CD-RJ5C 

i*©CD^SM)f*-f DVD (DIGITAL VERSATIL 30 

E DISC/DIGITAL VIDEO DISC) iBftttX-Sf* ^ X d'ft <!? 

^>^6^f6©al5(©3l£f'-f xfcc*ftc:-r 

[0 0 10] ml^t:^mo>^^:^i' K^-^r^*|g©S8l5 

*^^^^fcs^x^3>t•a-irl oo*>6©s*K:ja:Dr 

[0 0 1 1 ] 5'^;:^d^9 0l3:m«DVD:)5rSC©-?'^;^ 
i'-¥>. CD-R.CD-ROM^©CD55rSC©^^Xi' 40 

•r**. c©f'-<;^i»o o«. af->f^-:^;u7K:att 

iti. ta®X»ll^«l{'PB${Ctet>rXf>KJl.^-^rl 
(cJ:-,r-3£«>gS (CLV) t>0<B-:£ftiaS (C 

AV) -eiaiBiBttsn*. -tb-ct^i'T^t/itCcto 
(v-i^) ?^)iSfj:i"csasastir(,>-5f'-^'©^ji^mu 

^. mLit\::v h (•y-i') il,T©f'-dr©l2^. ft 

[0 0 1 2] e-?i»Tf r^'mtcii. U-1f3e5iScS 
Ix— tf4^-f*-H4^». Si*^fe=&tfel^l•ri/c^6©7♦ h 50 
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f*^^i'5t5. U— !f3fe©a^iSi«ci*f«JU>>C2. 
Sfc*©SI*^!£*:7* hf'^^i^^»5«:ai:<^fe^3!5 

[0013] ^^mixmimtx. w— !f«©i»w*tf ^ 
ci-cf#e>n4f'^;^i^9 o*>e©JKi*3i£«$a»7* f 

«#i3nTRFr>7'9({:«|&3nS. RFT>^9 

{cw. y * VfAT-if^bt br©ttW:©a3»aRiF-36>6 
©ai:*«sa«:mi/-c«ss«EEa:«®K. f i^x® 

ttm#*^RW«. mtmsf'-fcftiRFs^. 

•9--jJ<ftiiai®/t«)©7*-*Xx-7— It^FE. V^fv 

::^ji'-f><i#p i)&<!f*5fejiJrr«. RFr>:/9ja>em 

:^3nSSitRF«#tt2ffl<tiIBl I's. 7*-*;:^ 
x-&-»#FE. F5»+>yx7-«#TEB-l^-jJ< 

««ci') . *)t«iBfiiH©f'^7*i^h4g8W!|-r 

1 otc^-r*, 
[ooi41f=^>^i'90 «:S*-r-5»^ff^tc4»i,» 
r. RFr>:/9-r»6nA:«^RFIi^»2mEII8 
1 l-C2fiiftStliCi-C(,>*)i9)*EFM(t# (8-1 

4s:pm^ : c D:j3^<or < 7. i>m^} t u < «e f m 

(8-1 6|glHft#: DVD:iEr5S©5'^^d'©« 

^) 4sn. x>3-d^/7==i-i<'i 2{c^sns. 

x>3-5r/f»3-^^l 2-C«EFMaaj. x^-ITiE 
«ffl|IS!*ff&l^ *fc!2««Cl6DrCD-ROMf^=i- 
F. MPEGT'n- F^ci-4tf«c-3rf'^;^*'9 03&>6 

[00 15] x^a-^r/f^n-ari 2-Cf=3- FStl 
fcf*-ir»'<' ♦ y * 2 0 ©Raj/Sji«Hl*tf 
'^/iyyy7^-i^i'2 l©ttf¥{cJ:-5-C4'i'i'J^5iy 

f^tfton*. '5©»^ffl:^ii/-c«. + + 

y y * U 2 0 {C^< 7 r y > i^S nft: f - f /iJ^gai 
ffi;bSniCitC^c-5. +f75^*;rf*y2 0*» 

6©f-if©«E2Sffi:^j»2^;^f'A3>Fn-^ 1 o©*(i 
^ (7r-A-5xT<!:l/r©«Hai> «:J:-5T<Tt)ti4. 
[00 16] -r>5f-7x-X81Jl 3». il-SiS©*;^ F 

3>tra-4»i ooigsisn. *>^F3>ta-ifi 

0 0 i©ra-r?lfifef-*-*>y- Fa-^^ F©iHi%tf 
5. BUfe+i'f J^a^^y 2 0{C^«W$*a/tll*7'-df 
»i. -f>5i-7x-j^gpi 3 4^l/■C!^;^ 
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1 0 0tc|BMffi;*7?ns. ha>fcrjx-4f 1 

tii. 

(0 0 1 7] 1^-»J«:/Cl-fe;7lM 4». RFT>:/9*» 

1 0*>6C!);5^e>F;i'X9-m#SPE^*>6. 7*- 

EKjfiDr^*-:*!;;^ H 9 h9 9+>i^K^ 
-f 1 6 tthf ?r f T 1 tc*jwsntt««3©7 
J&:S. CtiCcJroTb-i.d'Ty'T'l. RFT>:?"9. -y- 

[0 0 1 8} J&te. SSl9<)(c»7*-*;^x^-<t#F 20 

*xx^-it#F E Kflpsc-r-s J: ^^c1^-JJ^*^:^r 

^5»+>i/x9-ft#TEtC-:>V>rfcPI«{C. 30 

[0019] '3S.tc^-^-:fn-tev^\ 4B>^tf> KjU* 
-^f Fv-^>'<1 7(Cjl*Lr. ;^f>F^l'X5-©#S P 
EmD-C5fefiSL./c;^ t> F^l' F 5 :?'fi#*«i|i&-r 
S. ;^lf>F^l'*-a»K9-//<17f4Xfcr>F;I/F-9-< 

efcEuflnu. ;^fcr>FiU*-f 6©cLvii«EJ&swf3 

•7 1 O^iecDXhfV F;l/+^ d'/:/U-+*8fflHl#{cjt 
i;-r;^b:> F^i'F5-f:7'fi#i&l6^3-i*. ;^tr>F-»b* 40 
-it F9-//<1 7tcj:S:^t>F;U*-5»6oe«iS/t 

[0 02 0] tf-!K:/a-te5rlM 4«. mXXtVjv^ 
^i^x^-m^TEOia^RS^-it-C^ietl-SXUj. F 
x9-M#-^». 5^;^f-A3> FO-9 1 0*>6Ord'-fe 

^'mmmtjitvLm'^^.^x:^ u f f ^-y 

I/. FF^-^^*-?! SCCfit^-r-S. y^U^rFF^-r 

1 5 »3:;^ u y F F 9 t/^^tci&cr^^ U 9 FtRW 8 
ilStt-r^So F««8K:«H5^i,/d:c>*i. t^i' 
r7:/i4«^r4>-r>s^i'7 F. ;^U7 F*-af. 50 
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;^ u 9 F F ^ -f :^<t^ecie:D-c;^ u » F-t- * g ^IKKi 
^scir. t^i'r5»:^i©9ffi©;^9<< F^tt*tff 

[0 02 11 t7i'r--'r/l«:*jW«U--»f4f-^:*--F 
4«U— tf F7-r>'U SfcJroTU— !f»^jg«i§n 
4. S^X5^A3:/Fl3-^1 0»f'^Xi'9 0{C*f-rS 

«l8Pffl**- F/'C^-a^ Fa-^HaW (Autonatic Pto 
wer Control - • • BI:S3^%»o-r A PCBKi 

«,>5> 1 gtc-fe;^ Fu. APcimsi 9tt-fe?. Ftn/c 
u-if F9 1 a **(iffli-r4. 

[0022]f'^;^d'90 K:*f^*ia®ttf¥^(C«. flB 

{cEnJosns. mtfffi«siwfie*^7'©f'^;^e»9 0K: 

Jl*l/rffi»*f75l!S«:tt. *XF3>J^a-irl 0 0*i 

6-Y>i'-7*-;^siJi 3tc«*&3n;teiaiaf*-3f«. 

x>3-3r/f=3-ari 2K:J:orx^-iTjE3-F© 
EFM+^. NRZ ia!i5&i'©i!ia*itft>ti 
U— If F^-^^^l 8CC#feteSn-5. If 

[0 0 2 3)«±©j:5&-!f-jKSytf*3-F. x>3 

- F ft i'©#««)m* V i/ p 3 > e * - 3f «: J: o r 
fiS3tifcJ^;^'f-A3> Fta-^ 1 0{CJ:0(Mffll3tiS. 
m«-ii©W4»f^*(I«BliL-CW. 5^;^7^Aa>.Fn 
-5 1 0»*;^ F3>fa-5r 1 0 0*>6©'>»- F3-5' 
>F«:i&o-C. S*3n/cf^-i»Kra©Sffi4ff^/c«) 
©ttfpibr. •!f-#::^a-b?r-!M 4«:fi<^*ttu. y 

- F3V> FK:J:»)iE2IS*3*iytf'-3rKrHI©reJ&tt 
jg^^-y.^ Fi-r5b*5»i'Ti»:?'l©ri'-te;^«i<^«r 

s-tt. x>3-3r/f»3— ari 2. +'f7i/*y*«;2 
occsjjsftioaisitfsi*. ■e©mf'-* <s^sn 

a-* 1 0 0{c«BiSSlfS«Haj«rlf ^. 
[0 02 4] *fci2fiitM'^«l®JiO-C«. S/;^f^A3> 
Fa-^ 1 0«*:^ F3>ba-3f 1 0 0*>e)©^-f F 
KtcjgDt. fill&$*afcf'-f©Sii*tf^A:s{) 

jira>6tig'^© tr f d' r f 7" 1 ©r f •fe;^«6f^*llff 3 

Hi. 'eL/-C7i'-fe;^*JT«. + + 9i^*y*y2 0. 

x>3-y/f»3-ari 2. w— !f F^-<-'<i 8^«ca& 

[002 5] ig2B. **«JU>X236>6a8*Sti«5l6je 
J&if' ^ ;^ i' 9 0 ©^BRCJfiaMiEtCfcWiifcm©^® 
«©:A:»s©P8»«BiWr-5«3:ia'Cifc5. CO 
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A ( s i n0) *NAo. f ■<;:^i'S«9 0 c(D«*f^ 

*«t. f*^Xd^9 0*J|aiE^*RM)«!jatt*Vi-r 

COm^. ^*iB)U>X2*>6Wi^3*i8B«Sffi9 0 b 

0 a K*s»i^M0>mimmom&D s 

mi] 

DS. ^ "' 

[0 02 6] ai^coiiSe%A&l//t«^. iBfiiiiii 
D f = A/NA 

[0 02 7]«lit». DVDCDti^. NAo = 0. 6. 
nl = l. 55. t = 0. 6, A=650nmiSn-C 
(ri^Or. Ds = 0. 5 0 mm. Df = l. OSt/m^ 

[0 02 8] CC-C, m«S3 (a) 
ti-rt»5J:^«:. •T^ ^^i'^ffig 0 a«:MS*Sn€>3l6m 
CWaSD s iik®L-C+^A*lr>mt3»«0=f 5 9 5 

t s = D s /V 

tLXmfCtifiV^i. CCDiS^. V=5. Om/s 
i-Tit. t s = 1 0 Ott sites. 
[0 0 2 9] 9lit.tfBI3 (b)O^H(c^Sn 
rc>2.J:^>tC. iEfaffi9 0bK:MS4SnSBSDf©3fe 
miiteU-C+»:Ac»l>«^iL««t^Of'^ 7 :c 4^ h 9 6 

Mt f ». 

t f = Df/V 

tLXTtk-fCtHiViti. C©Jg^. V=5. Om/s 
i-Tit. t f = 2 1 6n s itcS. 

[ 0 0 3 0 ] ufc*tr>r. mai^(Dmtit:r)i"{ >m 

t s>t f 

ii^{btc*fi6l/fci«iaitt:S^(,»"C. f ^ X i'Siii 9 0 a 
CD=fS9 5*>. $fcWf2^ffl9 0b©f'^7xi'h9 6 
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[ 0 0 3 1 ] i^j: js. 133 ( b ) (C^C>t:Sa<iiM9 0 b± 

[0 0 3 2] 041*. RFr>:?'9*»i5A*t/fc::^-'l'-< 
>m-^P Itt:«-rJ(,»T::J5 9 5. f'^ h9 6©« 
S!l*tf ^Si43feiSW(iaiJ2 3(D«fiKm3iWf Sr^n » 
HT**. rj:is, COWltC (a) (f ) -CT^Sn-C 

©WF# (a) TIM ( f ) •CmStiXU^ifmW^liCMlti 
10 T^Jlz-f^fi-^P I (a) «. {^Jitif^^^* 

i' h 9 6i:f5 95©^«:SWrt>.5t«:ffi<!:3n. ife 

<k*«£tDrt,>4. CCDJc^nc. :7'ji.-f>^# (a) KS 

«5(£ias!iSR2 3tc*ji>-r. srBTS©i^5e»*wu-c«,» 
«»:»«4 iKtftt&sn. (b) ioru'c^u 

tkt8«4 2fc«l*&$n4. i:©aft^4 1 «:ttfi#|fflt f 

ii^ra t s <Dmxmm'pm<o^m&.^m vxmfus n 

•CO 4, U'<JUJtt8S4 2 -CitmSo^W^m r e f (c J: 

■:>-ca^m# (b) *2ffl{tor2fii<t©# (c) *a 

20 frti, o*«)C©2ffl{tfi# (c) «. C<DS(^4 

/cfi-^iStv*. S/t. U--iJH:b«S4 3 «WS©»iSI 
ffir e f K:J:-or:/Jl'-^>«#P I (a) *2fii^tL.r 
2ffi^fc<l# (d> «W*-r«. C©2fifi^bm-^ (d) 
tt. r»';U-/l/<t#P I (a) ©U-cjP^^btcmi/fcm 

[00331 l"<;Ht«S4 2*>6<D2ffl<bm# (c ) 

{*-/>^>'-:»4 4-CJK«3*l/c»(C. RS7«Jy:/7Cl 
30 ?»7'4 50-fe» Ha^(c«|&3n. U'^-'l'iti8S4 3 36> 
6®20{bfi# (d) WRS^y 9y7n»:/4 5<Dy 
His^. &cjfORy-h4 6{cmi&sn4. rs7 

y lyr^'^Pf 7'4 5«. 2tt<b©# (c) -CHzs^ 2 

ffl<b<t# (d) ry-bs^ hriciccj:-5-c. zr)\,^> 
m#PI <a) «:*jlf«iB»n9 0b©f*^7*J»hK: 
.1:4 U'<jp^<bK:*fj£:L,fcf'^ 7 x Hf^ffifi^ ( e ) 
im:f3ti>. rttte^. Hi:tim# (e) tt^;u-^>«# 
PI (a) «:*jW4ia«»If9 0b©f'^7*i'h{cj:4 

40 

[00341 3Eft:. ORy-h4 6tt2li{bfi# <d) . 

SC^RS7y5r:/7Pi;:/4 5©S«£lt# (f ) 

h 4 6 rW2ffl<b«-^ ( d ) *SIE(t# ( f ) 

•r«j:5K3ti. =f5«w©# <g) 3&jj^«sns. c 

©=f5«IWM^ (g) W, 7';u-f>ft#P I (a) «:*$ 
;^d'^E9 0 a©:J5 9 5«:J:i U'<;u^<b«: 

50 (e) . =f5lftW«# <g) 4^l/-Ci'Xf^z.3>h 
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a-^1 Otc^lft-rs. 

[0 03 5] 0«. :J5«IWe 

# is) *im«a-u-^ji/i3*iT(,>5«^«:ii. =f 
5{cJ:o-C«iJ>LTC»iSS*itS**i^/c«>(c. APC 

SKI 9*iW8iiu-r. u— !fy'r:i--K43&»6a:*sn 
K>. smm9 Ob tarn imj^(Dimi:m^u-<jvK.^ 

[0 03 6] afc. f'-^7xi'h*|ffi©# (e) *it3- 10 

f^y:>ii^ hmmm^ (.eXDa- i'^}vomm 

CO 03 7] C©<fc5K:. T'Jl'-Oft-^P I 

{tcoaa; {c»-:Ji,>-c 7* -f ;^ i' 9 0 {c*j S =f 5 9 5 i 
^:7x4'h9 64ai»iJ-r4C<t*«-C€r-5©-C. f^^Xi' 
9 0(DaiS9 0 a(C=f S 9 5«(|ftti]3tlA:«^(C»|9» 

)&:W5fe(i#*iS6*x«c(,»18^i4i'K:. U— !far^:i■-K 
[0 0 3 93 iC-Sr. ±i£LA:J:5{c. U— tf^-f:*- 40 
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